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CONTROL VALVE AND METHOD OF 
MAKING AND INSTALLING 

This invention relates generally as indicated to a control 
valve, and method of making and installing the valve. More 
particularly, the invention relates to a pinch type valve, a 
sleeve for such valve, and a method of making the sleeve, as 
Well as a method of installing the valve, or the sleeve alone 
for testing. 

BACKGROUND OF THE INVENTION 

Pinch valves typically pinch a rubber or elastic sleeve 
mounted in a ?uid conduit system to control ?oW, com 
pletely or partially blocking ?oW. The sleeve of such valves 
usually has ?anges at each end of the center pinch section. 
Examples of such sleeves With end ?anges are seen, for 
example, in US. Pat. Nos. 3,268,201, 3,771,758, 3,724,807, 
4,172,980, 4,322,054, 4,372,528, 4,492,253 and 4,523,738. 

Such ?anges serve typically as the gasket sealing each end 
of the sleeve in a typical ?ange connection high pressure 
pipe system. The sleeve ?anges are compressed betWeen the 
standard metal pipe ?ange on the exterior and an interior 
metal ?ange With clamp fasteners passing betWeen the metal 
?anges and through the sleeve ?ange. The interior metal 
?ange is usually on the end of the metal valve housing 
surrounding the sleeve, Whether the valve be mechanically 
or ?uid operated. 

This mounting system has several major draWbacks. After 
the sleeve is constructed, in order to test the sleeve, the 
internal ?ange must be provided Which is usually only 
provided by building the valve housing around the sleeve 
and then installing the valve in the ?anged connections of 
the system. If the sleeve is then faulty, this can be a time 
consuming and expensive proposition. In other Words, one 
usually can’t otherWise test the sleeve. 

This is particularly true With air operated valves since one 
usually can’t make a seal Without installation, or some very 
expensive jury rig testing machine. Even so, the sleeve 
?anges still have to be positioned betWeen pipe ?anges and 
compressed. 

Accordingly, it Would be advantageous to have a sleeve 
for such valves Which could easily be rigged for testing 
Without complete construction and installation of the valve. 

Another disadvantage of such construction is When the 
sleeve ?ange is su?iciently compressed to make the required 
seal, the interior of the sleeve Will bulge slightly inWardly 
and create a protrusion into, or restriction in the ?oW path 
Where none is Wanted. Although some protrusions are inten 
tional for certain ?oW or pressure characteristics as seen in 
US. Pat. No. 4,372,528, unintentional restrictions are not 
desirable, particularly Where the medium controlled is a 
slurry Which Would tend to abrade the sleeve. 

Also, the sleeve ?ange is often used as the anchor location 
for belts or reinforcement extending through the center 
pinch section. The containment of such belt or reinforcement 
ends, or even special anchors as seen in prior US. Pat. No. 
4,523,738, compromises the function of the ?ange as a 
sealing gasket, and vice versa. 

The sleeve ?ange, in part because of its containment of 
belts, reinforcements or anchors isn’t usually suitable for 
connection With more than one type of pipe ?anging. For 
example, the most common pipe ?angings used are ?at faced 
and raised face. A raised face ?ange connection includes a 
slightly raised ring on one ?ange face Which telescopes into 
a socket on the mating ?ange face. Using a conventional 
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2 
pinch sleeve ?ange for both types of connection may result 
in a poor connection and/or damage to the sleeve contrib 
uting to early failure and shortening the useful life of the 
sleeve. Although it is possible to use additional gasketing or 
to design the sleeve ?ange for a speci?c type of system pipe 
?anging, this creates multiple economic problems. 

Accordingly, it Would be desirable to have a pinch valve 
Which can readily be incorporated in a system Without 
regard to the type of system pipe ?anging, Without additional 
gaskets, Without compromising the pinch section 
reinforcement, and Without creating bulges, protrusions or 
distortions in the ?oW path, particularly at the valve ports. 
The use of such belts and reinforcements Which extend 

into the sleeve ?anges creates a number of design problems 
for such pinch or control valves. The fabric used for such 
belts or reinforcements must normally stretch 15 to 20% to 
achieve complete and proper closure of the valve. This 
stretching or tension creates Wear points at the root of the 
?anges since the fabric Wants to pull inWardly or toWard the 
center as it goes around the corner at the root of the ?ange. 
To avoid this problem, pinch sleeve sections are normally 
longer than they Would otherWise be since the longer the 
pinch section, the less stretch is required to achieve proper 
closure. While this may someWhat obviate the corner Wear 
problem, it creates a pinch control valve Which is longer than 
the ANSI (American National Standards Institute) standards 
for a comparable gate valve. This is particularly true for 
larger siZe valves. This then means that special fabrication 
and sections are required to incorporate a pinch control 
valve into a system. Such systems are considerably less 
expensive to design and erect if standard parts and lengths 
can be used. The lack of adherence to ANSI standards can 
mean the selection of a less efficient or effective valve solely 
for cost considerations. 

It Would accordingly be desirable to have a reinforced 
pinch valve sleeve Where the stretch or tension problem is 
avoided not only avoiding the Wear problems encountered, 
but also enabling the center pinch section to be shorter than 
normal so that the overall siZe of the sleeve and valve 
matches the ANSI standards for comparable gate valves. 

SUMMARY OF THE INVENTION 

A pinch type control valve employs an elastic sleeve 
having main ?anges at each end of a center pinch section 
With ?ange gasket extensions on each end extending axially 
beyond the main ?anges. The ?anges of the ?ange gasket 
extensions project through a metal backing ?ange and 
cooperate With a machined countersunk annular face groove 
on the metal backing ?ange to pull the ?ange of the gasket 
extension radially outWardly as it is compressed. Offset 
annular beads on the opposite faces of the ?ange of the 
gasket extension help in achieving the required radial move 
ment regardless of the type of ?anging of the system. The 
annular face groove in the metal backing ?ange readily 
accommodates either ?at or raised face pipe ?anging. The 
metal backing ?ange ?ts betWeen the main ?ange and the 
gasket ?ange and doesn’t require the presence of the valve 
housing. This enables the sleeve to be tested Without com 
plete assembly. 

The sleeve center section is reinforced by a belt extending 
from the main ?anges through a built up center hat section 
Which forms shoulders substantially abutting but not joined 
to the contiguous or adjacent root of the main ?anges. 
The reinforcing Which includes the belt extends radially in 

the main ?anges, then axially, and then radially outWardly at 
the shoulder of the hat section, and then axially across the 
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radially enlarged hat section. The path of the reinforcement 
and the con?guration of the shoulder form hinge points 
Which avoid signi?cant stretch of the fabric of the reinforce 
ment When the center section is pinched. The axial length of 
the center section is considerably shortened enabling the 
overall length of the sleeve to be reduced so that the valve 
Will ?t an ANSI standard for a comparable gate valve. 

The method of making the sleeve comprises the steps of 
forming the ?ange gasket extensions in addition to partially 
forming the main ?anges, forming the center built up hat 
section and the reinforcement from the main ?anges to and 
around the shoulders of the hat section. Care is taken that the 
side Walls of the shoulders do not bond to the inside root of 
the main ?anges during cure or vulcaniZation. 

The method of installing the valve includes the step of 
inserting the ?ange gasket extension of the sleeve through 
the metal backing ?ange and then axially compressing the 
?ange of the gasket extension in the especially con?gured 
groove in the face of the metal backing ?ange With the 
integral beads assisting the compressing, sealing, and move 
ment of the ?ange, Whether the pipe ?ange system be ?at 
faced or raised face. The compression radially stretches the 
gasket of the gasket extension avoiding surface irregularities 
in the internal ?uid passage at the joint or port. 

To the accomplishment of the foregoing and related ends 
the invention, then, comprises the features hereinafter fully 
described and particularly pointed out in the claims, the 
folloWing description and the annexed draWings setting forth 
in detail certain illustrative embodiments of the invention, 
these being indicative, hoWever, of but a feW of the various 
Ways in Which the principles of the invention may be 
employed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical section of one form of mechanically 
operated valve in accordance With the present invention; 

FIG. 2 is a similar vertical section of a valve in accordance 
With the present invention operated by ?uid pressure; 

FIG. 3 is an enlarged axial section of a sleeve in accor 
dance With the present invention; 

FIG. 4 is a vieW like FIG. 3 but shoWing the sleeve 
mechanically pinched; 

FIG. 5 is a similar vieW shoWing a sleeve of a ?uid 
operated valve closed at normal pressure; 

FIG. 6 is a similar vieW shoWing the sleeve closed at a 
higher excess pressure; 

FIG. 7 is an exploded vieW shoWing the metal backing 
?ange being inserted on one end of valve sleeve and the 
?anged pipe to Which it Will be coupled; 

FIG. 8 is a schematic vieW of the metal backing ?ange 
being inserted on the gasket, and also shoWing the integral 
beads, as Well as, someWhat exaggerated, the con?guration 
of the groove in the backing ?ange; 

FIG. 9 is a similar vieW With the metal backing ?ange in 
place; 

FIGS. 10 and 11 are similar vieWs shoWing the joining of 
a raised face ?ange to the valve sleeve; 

FIGS. 12 and 13 are similar vieWs shoWing the joining of 
a ?at face ?ange to valve sleeve; and 

FIG. 14 is a perspective vieW of the valve sleeve With a 
belt by Which the mechanical pinching bars of the FIG. 1 
embodiment may be connected to the sleeve to ensure 
positive sleeve opening. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring initially to FIG. 1, there is illustrated a valve 20 
in accordance With the present invention. The illustrated 
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4 
valve is mechanically operated by hand Wheel indicated at 
21. The hand Wheel 21 rotates holloW screW 22 Which has 
opposite hand threads on the inside and outside. As the 
screW rotates, the internal threaded connection forces doWn 
Wardly upper pinch bar 24 and the external threaded con 
nection pulls upWardly loWer pinch bar 25 so that the 
elastomeric sleeve shoWn generally at 30 is pinched evenly. 
The valve includes a housing 32 provided With ?anges 33 
and 34 and a central boss 35 through Which extends the 
loWer unthreaded exterior of the screW 22 as seen at 36. The 
screW shank extends through support sleeve 38 and is sealed 
as indicated at 39 and 40. The hanger rods for the loWer 
pinch bar are similarly sealed. In any event, as the hand 
Wheel rotates the screW 22 the internal threads force the 
upper pinch bar doWn While the external threads pull the 
loWer pinch bar up. The sleeve is thus uniformly pinched at 
the center and is attached to the pinch bars as indicated in 
FIG. 1 for positive restoration as hereinafter more clearly 
described. 

The illustration of FIG. 1 is simply to shoW a mechani 
cally operated pinch control valve and it Will be appreciated 
that a Wide variety of mechanical control mechanisms may 
be employed for the opening or closing of the valve, and 
reference may be had to US. Pat. Nos. 4,172,580 and 
4,322,054 for examples of such mechanical mechanisms. 
As seen in FIG. 2, there is illustrated a valve 40 in 

accordance With the present invention. The valve 40 uses the 
same sleeve 30 and a similar valve housing 41 having valve 
housing ?anges 42 and 43. The valve housing forms an 
annular chamber 44 surrounding the center section of the 
sleeve 30. The housing may include a number of ports. The 
port at the bottom may be plugged as seen at 45 While the 
port at the top is provided With a pressure conduit 46. In this 
manner, the chamber 44 may be pressuriZed, vented, or 
supplied With a partial vacuum to control the pinching and 
restoration of the sleeve. Typically pneumatic pressure at 
about 80 psi Will be employed to pinch the sleeve. 
With reference to both FIGS. 1 and 2, it Will be seen that 

the sleeve 30 in each case is essentially the same and both 
sleeves include a center pinch section 50, main ?anges 51 
and 52, and, extending therebeyond, ?ange gasket exten 
sions 53 and 54, respectively, each extension including a 
gasket ?ange as seen at 55 and 56. The metal ?anges of the 
valve housings ?t inside the main ?anges 51 and 52 of the 
sleeve While metal backing ?anges are provided betWeen the 
main ?anges and respective gasket ?anges as seen at 57 and 
58. What is not illustrated in FIGS. 1 and 2 is the pipe ?ange 
connection at each end of the valve Which forms a conduit 
having the same internal diameter as the sleeve. 

Referring noW to FIG. 3, there is illustrated a sleeve 30 in 
accordance With the present invention. The sleeve is formed 
of an elastic material Which may vary depending upon the 
application of the valve. For example, the sleeve may be 
made of pure gum rubber, or synthetic rubbers such as 
Neoprene. Other elastomers Which may be employed are 
urethanes, butadiene acrylo-nitriles (Buna-N), chlorobutyl 
elastomers, EPDM, silicon rubbers, Buna-S, chloro 
sulfonated polyethylene such as HYPALON, ?uoroelas 
tomers such as VITON or FLOUREL, or tetra?uoroethylene 
resins such as TEFLON. HYPALON, VITON and TEFLON 
are registered trademarks of El. DuPont de Nemours & Co. 
Inc. While FLOUREL is a registered trademark of 3M 
Companies. 
The sleeve seen in FIG. 3, is built on a rotatable mandrel 

and the ?rst item formed on the mandrel is the internal liner 
60. The liner material is selected for the particular use of the 
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valve and may include food grades of some of the above 
materials. As the sleeve is built up by Wrapping and over 
lapping the components on the rotatable mandrel, the vari 
ous ?anges and gaskets are constructed from left to right. 
For example, after the liner is formed, the outer face of the 
gasket 55 is formed as indicated at 62. The ?ange 51 is also 
partially constructed and fabric reinforcement in one or 
more layers indicated at 64 may be included. The ?ange 
gasket extension is then built up to the desired outside 
diameter indicated at 65 before the interior of the gasket 55 
is completed as Well as the exterior of the ?ange 51. The 
elastomer layers as Well as the reinforcing belts or fabric are 
formed in conventional manner by starring or ?ngering With 
the ?ngers being bent to extend radially forming the internal 
corners of the reinforcement. As indicated, a number of 
layers of such reinforcement may be provided With the 
?ngers of adjacent layers circumferentially offset. 

Next, the center pinch section 50 is built up in the center 
as indicated at 67 to begin to form What may be termed a 
center hat section 70. Before the hat section is completed, 
the other main ?ange 52 Will be partially constructed. Center 
reinforcement in the sleeve is provided in the form of one or 
more belts With one edge being starred or ?ngered, over 
lapped and stitched to extend radially in the ?ange 51 as 
indicated at 72. The belt then extends axially from the ?ange 
to the center section as seen at 73, and then radially 
outWardly at the edge of the center section as seen at 74, then 
completely across the center section as seen at 75, radially 
inWardly at the opposite edge of the center section as 
indicated at 76, axially from the center section to the ?ange 
52 as indicated at 77, and then radially outWardly Within the 
?ange 52 as seen at 78. At least one belt or reinforcement 
extends from ?ange to ?ange as indicated and additional 
belts or reinforcements may be provided around the corners 
as indicated from the ?anges 51 and 52 to the points 
indicated at 82 and 83 in the center section. The illustrated 
embodiment illustrates at least tWo additional reinforcement 
layers around the hinge or corner portions of the reinforce 
ment path. After such reinforcement is in place, the center 
section is built up as indicated at 85 as are the shoulders of 
the center section indicated at 86 and 87. Also the inner faces 
of the ?anges 51 and 52 are formed as seen at 88 and 89, 
respectively, preferably With a someWhat harder rubber type 
material. 
When the inner face of the ?anges is formed, Which is 

contiguous to the adjoining center section shoulder, the 
adjoining portions at the root of the ?ange indicated at 90 
and 91 are treated or provided With a removable barrier so 
that upon curing or vulcaniZation of the sleeve, bonding does 
not occur betWeen the shoulder of the center section and the 
root of the adjoining ?ange. There is accordingly formed an 
annular slit of uniform depth at each end of the center pinch 
section. 

The opposite end of the sleeve is completed in the same 
manner including reinforcement 93 in the ?ange 52, the 
?ange gasket extension 54 and the gasket of such extension 
56. The ?anges may be trimmed and a ?nal coating or layer 
put on the outer surfaces of both the ?ange gasket 
extensions, the center section, as Well as the gaskets and 
?anges. The sleeve may then be shrink Wrapped and vulca 
niZed. 

Referring noW to FIG. 4, there is illustrated a sleeve in 
accordance With the present invention mechanically 
pinched. The pinch bars 24 and 25 have moved toWard each 
other at the center of the pinch section closing the passage 
through the sleeve. FIG. 4 illustrates that the Wall of the 
shoulder 86 seen at 94 and the Wall of the shoulder 87 seen 
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6 
at 95 have hinged aWay from the root portion of the 
adjoining ?anges 51 and 52, respectively. An acute internal 
angle is formed as indicated at 96 and 97, respectively. The 
reinforcement correspondingly hinges outWardly as indi 
cated at 98 and 99 While the corner of the reinforcement at 
the outer end of the shoulder has gone from approximately 
a right angle to an angle larger than a right angle, as seen at 
100 and 101. 

It can noW be seen that the path and construction of the 
internal reinforcement is such that tension on the reinforce 
ment is substantially avoided With the corners acting as 
hinge points forming a pleat Which tends to straighten out as 
the sleeve is pinched. 

FIG. 5 illustrates the sleeve 30 in, for example, an air 
operated valve closed at normal line pressure such as 80 psi. 
In the closed position illustrated, the shoulder Walls 94 and 
95 of the center hat section have moved to the positions 
shoWn at 102 and 103 and have formed larger than right 
angles With the root section of the adjoining ?ange as seen 
at 104 and 105, respectively. The path of the belt or 
reinforcement from ?ange to ?ange is still not longer than in 
the open position of FIG. 3 and accordingly signi?cant 
tension or stretching of the reinforcement is avoided. 

Referring noW to FIG. 6, there is illustrated a sleeve in, for 
example, an air operated valve Where the sleeve is subjected 
to an over pressure. It may be a situation Where someone has 
forgotten to include or operate a pressure reducer. It Will be 
seen that the center pinch section 50 of the sleeve is simply 
closed along a greater axial length blocking the internal 
passage. The shoulder corner or hinge still forms an obtuse 
angle as seen at 108 and 109 and the reinforcement still has 
not completely straightened. In this manner, the fabric or 
material of the reinforcement is still not under tension even 
under such extreme operating conditions. The construction 
of the belt With the outWardly deviating path over the top of 
the enlarged center pinch or hat section together With the 
hinge points enables the sleeve to be closed Without creating 
any substantial pull or tension on the reinforcement particu 
larly at the root or inside corner of the sleeve ?anges. This 
construction then enables the center pinch section to be 
foreshortened enabling the sleeve face-to-face dimension to 
be the same as a comparable face-to-face dimension of an 
ANSI standard gate valve. This can be achieved in spite of 
the provision of the ?ange gasket extensions on each end. 
As indicated, the ?ange gasket extensions enable the 

sleeve readily to be attached to a pipe ?ange, regardless of 
type, and With or Without the valve housing in place. FIG. 7 
illustrates the sleeve 30 on the right Without the valve 
housing in place. On the left is illustrated a pipe 112 having 
?ange 113. In the center is illustrated the metal backing 
?ange 57. The ?ange 51 of the sleeve is provided With 
quadrant spaced larger holes 115, 116, 117 and 118, and a 
series of equally spaced smaller holes seen at 120, 121, 122 
and 123. All of the holes in the main ?ange 51 are through 
holes. Corresponding holes 124, 125, 126 and 127 are 
provided in the backing ?ange 57 as Well as holes 128 and 
129 for the holes not appearing in the ?ange 51. These holes 
in the backing ?ange are countersunk to receive the six 
fasteners indicated at 130 through 135. 
The backing ?ange 57 is also provided With four quadrant 

spaced holes 140, 141, 142 and 143 Which are aligned With 
through-holes 144, 145, 146 and 147 in the ?ange 113 of the 
pipe 112. The holes 140 through 143 are threaded to receive 
the relatively large cap screWs indicated at 148 through 151. 

In assembly, the ?ange gasket extension 53 including the 
gasket 55 are folded and inserted through hole 153 in the 
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?ange 57. This then places the gasket 55 on the left hand side 
of the backing ?ange 57 seen in FIG. 7 With specially 
machined groove 154 behind the ?ange. At this point the 
fasteners 130 through 136 may be inserted through the holes 
in the backing ?ange and also the corresponding holes in the 
sleeve ?ange 51. If the ?ange 33 of the valve housing is 
present, the fasteners Will threaded into tapped holes in such 
?ange. If the valve housing is not present, such fasteners 
may simply be secured by nuts or not secured at all. The pipe 
112 is then secured to the backing ?ange by the fasteners 148 
through 151 extending through the holes in the ?ange and 
being threaded into the backing ?ange 57 to clamp the 
gasket 55 in the manner hereinafter described. Accordingly, 
the sleeve may be connected at each end to a pipe ?ange 
Whether the housing for the valve is present or not, and the 
sleeve may be tested prior to installation and use. With the 
aid of the backing ?ange 57 and moving the parts in the 
direction of the arroWs seen at 155 and 156 in FIG. 7, a 
connection and proper seal can be made at each end of the 
sleeve. 

Referring noW to FIGS. 8 and 9, there is illustrated the 
details of the gasket 56 of the ?ange gasket extension 54, as 
Well as the details of the annular face groove 154 in the metal 
backing ?ange 58. It Will be noted that the gasket 56 is 
provided With an integrally formed annular bead or ring 160 
on its interior or inside radial surface. The bead is approxi 
mately half Way betWeen the cylindrical outer Wall 161 of 
the extension 54 and the outer edge 162. The opposite face 
of the gasket is provided With an annular integral bead or 
ring as seen at 163 at its annular edge. 

The machined and countersunk face groove 154 in the 
outer face of the metal backing ?ange includes a recessed 
radial annular portion 165, a conical section 166, and a more 
deeply recessed radial groove 167 recessed beyond the outer 
corner 168 of the conical surface 166. The dimensions and 
con?guration of the face groove are someWhat exaggerated 
for clarity of illustration. For example, the cone angle of the 
section 166 is preferably about 12 degrees. Also, the thick 
ness of the gasket of the ?ange gasket extension is suf? 
ciently larger than the depth of the face groove to provide 
sufficient compression and resilience for a tight seal to be 
achieved before metal-to-metal seating, regardless of the 
type of ?ange of the piping system. 

In FIG. 9, the backing ?ange 54 has been installed on the 
end of the sleeve and it Will be noted that the annular bead 
or ring 160 contacts the conical surface. In any event, the 
backing ?ange 58 can readily be inserted on the end of the 
sleeve by movement in the direction of the arroWs 169 seen 
in FIGS. 8 and 9. 

Referring noW to FIGS. 10 and 11, there is illustrated a 
pipe 172 having a ?ange 173 With a raised face indicated 
generally at 174. The annular raised face is designed to 
telescope Within a recess in a mating pipe ?ange and the 
raised face 174 has a diameter snugly to telescope Within the 
face groove 154 in the backing ?ange 58. 
As the pipe ?ange moves in the direction of the arroWs 

176 seen in FIG. 10, such raised face initially contacts the 
ring or bead 163 and tends to de?ect the outer periphery of 
the gasket 56 toWard the bottom of the groove 167 as 
indicated at 178. Because of the radial offset betWeen the 
tWo rings, the inner ring 160 acts as a fulcrum so that 
de?ection of the periphery of the gasket around the bead ring 
160 pulls the radial inner annular portion of the gasket 
radially outWardly. Accordingly, as the pipe ?ange moves to 
its seated position as seen in FIG. 11 the con?guration of the 
face groove and the position of the integral beads creates a 
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radial tension on the ?ange as seen by the arroWs 180 and 
181. This then avoids any surface irregularities or bulges at 
the point 182 Which Would be caused by ordinary compres 
sion of a ?ange. Many pinch valves are used in a service 
With slurries, many of Which are abrasive. Accordingly, a 
smooth transition at the port of the valve betWeen the pipe 
and the valve is important to avoid increasing turbulence and 
abrasion damage to the sleeve. 

FIGS. 12 and 13 are identical to FIGS. 10 and 11 except 
that the pipe 183 has a ?at face ?ange 184. No raised face 
is provided. HoWever, When the pipe is clamped against the 
gasket in the direction of the arroWs 185, the same radial 
tensioning Will take place as indicated by the arroWs 186 and 
187 seen in FIG. 13. Again because of the volume of gasket 
material as opposed to the volume of the face groove, 
suf?cient compression resilience is available to form a tight 
seal before any metal-to-metal seating of the ?ange 184 and 
the backing ?ange 58. 

FIG. 14 illustrates an elastic belt 190 Which may gird the 
middle of the sleeve. The elastic girdle 190 holds ?exible U 
shaped tabs 191 and 192, the ears of Which are provided With 
holes 193. Suitable fasteners such as indicated in FIG. 1 at 
194 may be employed to hold the tabs to the pinch bars. This 
then ensures that the sleeve Will open regardless of the age 
of the sleeve or pressure conditions. 

Although the invention has been shoWn and described 
With respect to certain preferred embodiments, it is obvious 
that equivalent alterations and modi?cations Will occur to 
others skilled in the art upon the reading and understanding 
of this speci?cation. The present invention includes all such 
equivalent alterations and modi?cations, and is limited only 
by the scope of the claims. 
What We claim is: 
1. A ?oW control pinch valve sleeve formed of reinforced 

elastic material comprising annular main ?anges and a 
cylindrical center pinch section therebetWeen, at least one 
annular reinforcing belt means having a radial position 
extending from one main ?ange to the other through the 
cylindrical center pinch section and the radial position of the 
annular reinforcing belt means Within the center pinch 
section deviating radially outWardly at the center of the 
center pinch section Whereby When the center pinch section 
is pinched, the annular reinforcing belt means is de?ected 
inWardly Without creating signi?cant tension on the annular 
reinforcing belt means. 

2. A sleeve as set forth in claim 1 Wherein said center 
pinch section includes shoulders adjacent the ?anges, said 
annular reinforcing belt means generally folloWing the shape 
of said shoulders. 

3. A sleeve as set forth in claim 2 Wherein said shoulders 
are substantially right angle shoulders each having a radial 
Wall substantially adjacent to but separate from the adjacent 
main ?anges. 

4. A ?oW control pinch valve sleeve formed of reinforced 
elastic material comprising annular main ?anges and a 
cylindrical center pinch section therebetWeen, at least one 
annular reinforcing belt extending from one main ?ange to 
the other through the cylindrical center section, the radial 
position of the belt Within the center section deviating 
radially outWardly at the center of the section Whereby When 
the center section is pinched, the belt is de?ected inWardly 
Without creating signi?cant tension on the belt, said center 
section including shoulders adjacent the ?anges, said belt 
generally folloWing the shape of said shoulders, said shoul 
ders being substantially right angle shoulders each having a 
radial Wall substantially adjacent to but separate from the 
adjacent main ?anges, and said belt at each edge extending 
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radially Within the main ?anges, axially into the center 
section, radially outwardly at said shoulders, and axially 
across said center section. 

5. A sleeve as set forth in claim 4 Wherein said belt is 
reinforced Where it shifts from a radial to axial direction and 
vice versa. 

6. A sleeve as set forth in claim 5 including ?ange gasket 
extensions extending axially beyond said rnain ?anges, each 
extension including a gasket ?ange, each said extension 
being adapted to receive a metal backing ?ange betWeen the 
respective rnain ?ange and gasket ?ange, Whereby a pipe 
?ange may be secured to said backing ?ange cornpressing 
said gasket ?ange to form a seal at each end of the sleeve. 

7. Asleeve as set forth in claim 6 including means on said 
gasket ?ange radially to tension said gasket ?ange as it 
cornpressed. 

8. A sleeve as set forth in claim 7 Wherein said last 
rnentioned means comprises radially offset annular beads on 
the opposite axial faces of said gasket ?ange. 

9. Asleeve as set forth in claim 6 including in combination 
said metal backing ?anges, a face groove in each said 
backing ?ange, the con?guration of said face groove coop 
erating With said gasket ?ange to tension said gasket ?ange 
as it is compressed into said groove. 

10. A sleeve as set forth in claim 9 Wherein said face 
groove includes a conical section, the apex of the cone 
pointing axially away from the center section. 

11. A sleeve as set forth in claim 10 including radially 
offset beads on said gasket ?ange, the inner rnost bead 
contacting said conical surface When said gasket ?ange is 
compressed to act as a fulcrurn to pull the interior of the 
gasket ?ange radially outWardly. 

12. A ?oW control pinch valve sleeve having tWo ends 
cornprising annular rnain ?anges and a cylindrical center 
pinch section therebetWeen adapted to be pinched to block 
or control ?oW therethrough, ?ange gasket extensions 
extending axially beyond said rnain ?anges, each ?ange 
gasket extension including a gasket ?ange having opposite 
axial faces, each said ?ange gasket being adapted to receive 
a metal backing ?ange betWeen the respective rnain ?ange 
and gasket ?ange Whereby a pipe ?ange may be secured to 
such rnetal backing ?ange cornpressing said gasket ?ange to 
form a seal at each end of said sleeve. 

13. A sleeve as set forth in claim 12 including means on 
each said gasket ?ange radially to tension each said gasket 
?ange as it cornpressed. 

14. A sleeve as set forth in claim 13 Wherein said last 
rnentioned means comprises radially offset annular beads on 
the opposite axial faces of said gasket ?ange. 

15. A sleeve as set forth in claim 12 including in combi 
nation said metal backing ?anges, a face groove in each said 
backing ?ange, the con?guration of said face groove coop 
erating With said gasket ?ange to tension said gasket ?ange 
as it is compressed into said groove. 

16. A sleeve as set forth in claim 15 Wherein said face 
groove includes a conical section, the apex of the cone 
pointing axially away from the center section. 

17. A sleeve as set forth in claim 16 including radially 
offset beads on said gasket ?ange, the inner rnost bead 
contacting said conical surface When said gasket ?ange is 
compressed to act as a fulcrurn to pull the interior of the 
gasket ?ange radially outWardly. 

18. Asleeve as set froth in claim 12 including at least one 
annular reinforcing belt extending from one main ?ange to 
the other through the cylindrical center pinch section and 
having a radial position, the radial position of the belt Within 
the center section deviating radially outWardly at the center 
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of the center section Whereby When the center section is 
pinched, the belt is de?ected inWardly Without creating 
signi?cant tension on the belt. 

19. A sleeve as set forth in claim 18 Wherein said center 
pinch section includes shoulders having a shape adjacent the 
main ?anges, said belt generally folloWing the shape of said 
shoulders. 

20. A sleeve as set forth in claim 19 Wherein said 
shoulders are substantially right angle shoulders each having 
a radial Wall substantially adjacent to but separate from the 
adjacent rnain ?anges. 

21. Asleeve as set forth in claim 20 Wherein said belt has 
edges, and at each edge extends radially Within the main 
?anges, axially into the center pinch section, radially out 
Wardly at said shoulders, and then axially across said center 
pinch section. 

22. A sleeve as set forth in claim 21 Wherein said belt is 
reinforced Where it shifts from a radial to axial direction and 
vice versa. 

23. A sleeve for a pinch valve comprising a center pinch 
section, and a ?ange at each end of the center pinch section, 
said center pinch section including a radially enlarged sec 
tion having shoulders not attached to said ?anges so that as 
the center section is pinched, said shoulders Will hinge away 
from said ?anges. 

24. A sleeve as set forth in claim 23 including annular 
reinforcernent extending from Within said ?anges and 
around said shoulders. 

25. A sleeve as set forth in claim 24 Wherein said annular 
reinforcernent includes a belt extending from one ?ange to 
the other. 

26. A sleeve as set forth in claim 25 Wherein said belt 
extends radially outWardly at the shoulders, Whereby pinch 
ing said center pinch section substantially avoids axial 
tension on said belt. 

27. A sleeve as set forth in claim 26 including a gasket 
extension projecting beyond each ?ange for mounting the 
sleeve in a ?uid system. 

28. A pinch valve sleeve comprising a cylindrical pinch 
section having axial ends, and an exterior, and annular 
?anges at each axial end of the cylindrical pinch section, the 
exterior of the cylindrical pinch section being built up to 
extend radially outWardly to form shoulders at each axial 
end of the pinch section, each said shoulder hinging away 
from the ?ange When the sleeve is pinched. 

29. Apinch valve sleeve as set forth in claim 28 Wherein 
each shoulder is adjacent the respective ?ange. 

30. Apinch valve sleeve as set forth in claim 29 Wherein 
each shoulder includes a radially extending side Wall. 

31. Apinch valve sleeve as set forth in claim 30 Wherein 
at least an acute angle is formed betWeen each shoulder side 
Wall and the respective ?ange When the sleeve is pinched. 

32. Apinch valve sleeve as set forth in claim 31 Wherein 
each shoulder is a substantially right angle shoulder Which 
enlarges to an obtuse angle shoulder When the sleeve is 
pinched. 

33. Apinch valve sleeve as set forth in claim 32 Wherein 
an obtuse angle is formed betWeen said ?ange and should 
said Wall When said sleeve is pinched by external air 
pressure. 

34. Apinch valve sleeve as set forth in claim 33 including 
reinforcernent Within the sleeve extending from Within each 
?ange and around each shoulder, such reinforcernent hing 
ing as the sleeve is pinched. 

35. Apinch valve sleeve as set forth in claim 34 including 
an annular belt reinforcernent extending from Within one 
?ange, around the adjoining shoulder, across the pinch 
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section, around the other shoulder and terminating in the 37. Apinch valve sleeve as set forth in claim 36 including 
other ?ange, the pinching of said sleeve substantially avoid- a ?ange gasket positioned axially outWardly of each ?ange 
ing tensioning of the belt. for mounting the sleeve and valve in a ?uid system. 

36. Apinch valve sleeve as set forth in claim 34 including 
additional reinforcement in the sleeve extending from each 5 
?ange and around the shoulder. * * * * * 


